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Use of endostaples to secure migrated endografts
and proximal cuffs after failed endovascular
abdominal aortic aneurysm repair
Jean-Paul de Vries, MD, PhD,a A. Marjolein Schrijver, MD,a Daniel A. F. Van den Heuvel, MD,b and
Jan Albert Vos, MD, PhD,b Nieuwegein, The Netherlands
Distal migration of aortic abdominal endografts may lead to endoleaks and must be overcome. Revision surgery has been
related to substantial morbidity and mortality. In this case report, a new endovascular technique has been described to
secure migrated primary endografts and proximal extender cuffs during revision surgery after failed endovascular
aneurysm repair with the use of endostaples. At 6-month follow-up, no complications were noticed in both treated
patients. ( J Vasc Surg 2011;54:1792-4.)
d
e
2
m
w
t
(
p
6
p
e
o
p
t
l
e
m
t
z
e
E
a
a
p
t
s
n
D
d
a
s
d
e
l
a
eAlthough the surgical technique as well as the en-
dografts used for endovascular abdominal aortic aneurysm
repair (EVAR) have been dramatically improved over the
years, there is still a substantial incidence of late endograft
failure.1-3 With longer term follow-up of the first genera-
tion endografts, distal migration as well as proximal (type
IA) endoleaks are still a main cause of late reinterventions.
Recently, in the clinical practice guidelines of the European
Society for Vascular Surgery, it was stated that all type I
endoleaks should be treated (level of evidence 2b).4,5 As
open reinterventions post-EVAR have been associated with
substantial morbidity and mortality rates, there is a need to
perform these complex procedures by minimally invasive
means.6 In this case report, we describe the feasibility of the
use of endostaples to secure the position of the distal
migrated endografts that had led to type IA endoleaks.
CASE REPORT
Patient 1. The first patient (male, 79 years) underwent elec-
tive primary EVAR in 2007 for an aortic abdominal aneurysm
(AAA) of 6.7 cm with a Talent endograft (Medtronic, Minneapo-
lis, Minn). The diameter of the proximal neck was 28 mm, and the
proximal part of the Talent endograft was 32 mm. The initial
procedure was technically successful without complications. At
3-year follow-up, distal migration of 12 mm was observed, with
occurrence of type IA endoleak (Fig 1). The AAA diameter was 7.3
cm. The diameter of the proximal landing zone had increased to 30
mm. The patient was referred to our hospital, and to prevent
further migration, secondary intervention was performed. Via uni-
lateral open femoral access, the endostapling system was intro-
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1792uced, and the Talent endograft was fixed to the aortic wall with
ndostaples. Next, a proximal Endurant cuff (diameter 36 mm,
0% oversized; Medtronic) was implanted just distal to the lower-
ost renal artery. The cuff and the primary device were also fixated
ith use of endostaples (Fig 2). At completion angiography, no
ype I endoleaks were seen, nor endostaple-related complications
Fig 3). Procedure and hospital stay were uncomplicated, and the
atient was sent home on the second postoperative day. At
-month follow-up, no complications had occurred, and com-
uted tomography (CT)-scan showed proper apposition of the
ndostaples to the aortic wall and no further migration, nor change
f the volume of the AAA sac.
Patient 2. Patient 2 (male, 78 years) had a primary uncom-
licated EVAR with an AneuRx endograft (Medtronic) in 2000 to
reat an aortic aneurysm of 7.1 cm. The diameter of the proximal
anding zone was 25mm and the proximal diameter of the AneuRx
ndograft was 28 mm. At 10-year follow-up, progressive distal
igration occurred, including a type IA endoleak and growth of
he AAA diameter to 7.6 cm. The diameter of the proximal landing
one had increased to 27 mm. At secondary intervention, the
ndostapling system was advanced via a left femoral open access.
ndostaples were deployed into the AneuRx endograft, whereafter
proximal Endurant cuff (32 mm) was implanted properly. Cuff
nd primary device were fixated with the use of endostaples. The
rocedure was uncomplicated, and the patient was discharged on
he second postoperative day. The 6-month postprocedural CT
can showed no endoleaks, nor further growth of the AAA sac, and
o further complications.
ISCUSSION
It has been over 14 years since the first EVAR proce-
ure. Thousands of patients have been treated since then,
nd regular follow-up of the first generation endografts is
till recommended to visualize possible complications like
istal migrations and type IA endoleaks. Newer generation
ndografts may have lower complication rates during fol-
ow-up, but yearly follow-up is still recommended. Second-
ry interventions to treat distal migration and type IA
ndoleaks can be challenging. Less invasive options, like the
ndovascular implantation of an extender cuff as sole treat-
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persistent migration of the primary endograft, which will
lead to type III endoleaks between cuff and primary en-
Fig 1. Preoperative angiography of patient 1, which shows the
migrated Talent endograft with type IA endoleak at the right
(arrow).
Fig 2. Fixation of the proximal cuff and the primary endograft
with endostaples in patient 1.dograft during follow-up. Recently, Van Lammeren and aoworkers described this complication in a substantial part
f patients which had been treated with sole extender cuffs
or migrated AneuRx endografts.3 In both patients in this
ase report, the diameter of the proximal landing zone had
ncreased over time, which will be the cause of the deter-
ined distal migration.
Endostapling system. The endostapling system (Aptus
ndosystems, Inc, Sunnyvale, Calif) consists of two comple-
entary devices: a 16-Fr outer diameter deflectable guide
heath and an electronically-controlled stapler device that
mplants each staple in a two-stage procedure, which allows
etraction and repositioningof the staple duringdeployment.7
hen the top of the endoguide has been positioned at the
evel of the part of the endograft that has to be fixated, the
bturator is removed. The endoguide has a steerable deflect-
ng tip for precise positioning, perpendicular to the graft
aterial. The endostapler (with one preloaded endostaple) is
hen advanced into the endoguide, and proper apposition to
he graft material is ensured (seen by bulging of the endograft
nder fluoroscopy). The apposition of the endostapler to the
ndograft is best visualized in lateral position. Subsequently,
he endostaple is deployed into the endograft and aortic wall.
he endostaple is 3 mm in diameter by 4 mm in length. The
eading edge is sharpened to allow passage through the graft
nd into the vessel wall. The last coil of the helix is folded back
n itself, ensuring that it cannot pass through the fabric of the
raft.
With the introduction of endostaples, a migrated en-
ograft can be secured to the aortic wall, and the proximal cuff
an be secured to the primary endograft like we did in the
ig 3. Completion angiography of patient 1. No type I endoleaks
r endostaple-related complications are noted.forementioned two patients. This may prevent migration
R1
2
3
4
5
6
7
JOURNAL OF VASCULAR SURGERY
December 20111794 de Vries et albetween the primary endograft and the extender cuff. In case
the primary endograft has migrated into the aneurysm, there
might not be any contact between the stent graft and the
aortic wall. In these cases, the cuff can be stapled to the endo-
graft, and the cuff can be stapled to the aortic wall.
The Aptus Endostapling system will usually be used in
combination with the Aptus Endograft. Implantation of at
least four endostaples has been recommended in the instruc-
tions for use to secure the endograft. The length of the
endostaples is 4 mm, and complications like perforation of
adjacent structures like the inferior vena cava or bowels have
not been described.7 Bench tests of the use of these endo-
staples in the AneuRx andTalent endograft did not show type
III endoleaks due to graft tears (unpublished data).
Limitation of this study is the short-term follow-up of the
patients. Both patients had 6-month follow-up CT scans,
which showed no endostapling complications and no further
migration of the primary endograft, nor of the proximal cuff.
However, migration can be a slow process, and longer-term
follow-up is necessary tobe sure that the endostaples are doing
their job.
These two cases showed the feasibility of the use of the
Aptus Endostapling system for its use in secondary interven-
tions of distally migrated endografts. To assess the midterm
and long-term outcomes of this technique, a European endo-
stapling registry will be started in mid-2011. SEFERENCES
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